) and hydroxyl groups (3534-3363 cm
Ϫ1
). The ultraviolet (UV) absorption showed l max at 206, 242 and 278 nm. The 1 H-and 13 C-NMR spectra of compound 1 exhibited signals characteristic of an aryl-tetralin type lignan-glycoside (Table 1) . 8, 9) The signals for the sugar moieties appeared at 3 .72 (6H, s), and 3.36 (3H, s) and the downfield region of the spectrum showed two singlet at d 6.57 (1H, s, H-2) and 6.37 (2H, s, H-2Ј, 6Ј). The acid hydrolysis of 1 provided the glycone which could be separated and identified as D-glucose through its optical rotation sign and comparison of the retention time of its trimethylsilyl (TMS) ether with that of the standard in gas chromatography (GC). The aglycone could be identified as (ϩ)-lyoniresinol from its spectral features and optical rotation. 10, 11) The broad-band and distortionless enhancement by polarization transfer (DEPT) 13 C-NMR spectra of 1 (Table 1) disclosed 31 carbon singles for three methyl, five methylene, fifteen methine and eight quaternary carbons. The signals for anomeric carbons appeared at d 102.3 (C-1Љ) and 102.0 (C-1ٞ). The attachment of the glucose moieties was deduced at C-4 and C-4Ј due to the upfield shifts of these carbons and downfield shifts of C-3, C-5, C-3Ј and C-5Ј compared to literature values.
10) It was further confirmed by heteronuclear multiple-bond connectivity (HMBC) experiments; the important correlations are illustrated in Table 1 . The relative stereochemistry of 1 was similar to that of (ϩ)-lyoniresinol. On the basis of these evidence, the structure 1 could be assigned to (ϩ)-lyoniresinol 4,4Ј-bis-O-b-D-glucopyranoside.
Compound 2 was isolated as colorless gummy solid. The HR-FAB-MS established the molecular formula to be C 17 C-NMR data ( Table  2 ). The acid hydrolysis of 2 provided glycone, which could be separated and identified as D-glucose. The aglycone could be identified as phlorisovalerophenone. The 13 C-NMR spectrum of 2 (Table 2) disclosed 17 carbon singles for two methyl, two methylene, eight methine and five quaternary carbons. The signals for anomeric carbon appeared at d 101.8 (C-1Љ). The attachment of the glucose moiety was confirmed at C-1 through Table  2 . On the basis of these evidence, the structure of 2 could be assigned as 1-
Compound 3 was also isolated as colorless gummy solid. The HR-FAB-MS showed [MϩH] ϩ peak at m/z 373.1495, which confirmed the molecular formula C 17 H 24 O 9 . The IR, UV and EI-MS spectra of 3 were similar to those of 2 but some differences were observed in 1 H-and 13 C-NMR spectra. In the 1 H-NMR spectrum (Table 2) (Table 2) disclosed 17 carbon signals for one methyl, three methylene, eight methine and five quaternary carbons. The downfield signals at d 166.2, 167.8 and 161.9 were assigned to the oxygenated quaternary carbons and signals at d 34.5, 24.8 and 28.2 were assigned to the methylene carbons. The structure was further confirmed by HMBC interactions; important interactions being illustrated in Table 2 . On the basis of these evidence the structure of 3 could be assigned as 1-
Lipoxygenases (EC 1.13.11.12) constitute a family of nonheme iron containing dioxygenases that are widely distributed in animals and plants. In mammalian cells these are key enzymes in the biosynthesis of variety of bioregulatory compounds such as hydroxyl eicosatetraenoic acids (HETEs), 264 Vol. 53, No. 3 leukotrienes, lipoxins and hepoxylines. It has been found that these lipoxygenase products play a role in a variety of disorders such as bronchial asthma, inflammation 14) and also profound influence on the development of several human cancers. 15) Lipoxygenases are therefore potential target for the rational drug design and discovery of mechanism-based inhibitors for the treatment of bronchial asthma, inflammation, cancer and autoimmune diseases.
Baicalein was used as a positive control in lipoxygenase inhibiting assay. From the results it is apparent ( Table 3) that lipoxygenase inhibitory potentials of compounds 2 and 3 are almost comparable, but compound 1 has slightly higher inhibitory potential than 2 and 3. These compounds were also screened against chymotrypsine, urease and cholinesterase but no activity could be observed.
Experimental
General Optical rotations were measured on a JASCO DIP-360 polarimeter. IR spectra were recorded on a 460 Shimadzu spectrometer. El-MS and HR-FAB-MS were recorded on JMS-HX-110 with a data system and on JMS-DA 500 mass spectrometers. The 1 H-and 13 C-NMR, HMQC, and HMBC spectra were recorded on Bruker spectrometers operating at 400 MHz for 1 H-and 100.6 MHz for 13 C-NMR, respectively. The chemical shift values are reported in ppm (d) units and the coupling constants (J) are in Hz. Aluminium sheets precoated with silica gel 60 F 254 (20ϫ20 cm, 0.2 mm thick; E-Merck) were used for TLC and flash silica (230-400 mesh) was used for column chromatography. Visualization of the TLC plates was carried out under UV at l max 254 and 366 nm and by spraying with ceric sulfate reagent solution (with heating). For enzyme inhibition assay, all chemicals used and lipoxygenase (1.13.11.12) type I-B were purchased from Sigma (St. Louis, MO, U.S.A.). The GC was performed on a Shimadzu gas chromatograph (GC-9A) (3% OV-l silanized chromosorb W, column temperature 180°C, injection port and detector temperature 275-300°C, flow rate 35 ml/min, flame-ionization detector).
Plant Material The whole plant material was collected from District Swat Pakistan and identified as Indigofera hetrantha by Mr. Habib Ahmad. A voucher specimen is deposited in the herbarium of the Department of Botany, Government, Postgraduate Jahanzeb Degree College, Saidu Sharif, Swat, Pakistan.
Extraction and Isolation The shade dried whole plant material (25 kg) was extracted thrice with MeOH at room temperature. The combined methanolic extract (600 g) was partitioned between n-hexane and water. The water soluble fraction was further extracted out with CHCl 3 and EtOAc. The EtOAc fraction (65 g) was subjected to VLC (vacuum liquid chromatography) over silica gel and eluted with CHCl 3 , CHCl 3 -MeOH and MeOH in increasing order of polarity to obtain six fractions (A-F). The fraction C obtained from CHCl 3 -MeOH (9.5 : 0.5) was further subjected to medium pressure liquid chromatography over flash silica eluted with CHCl 3 -MeOH in increasing order of polarity. The fraction obtained from CHCl 3 -MeOH (9 : 1) was a mixture of two components which were subjected to preparative TLC (CHCl 3 Ϫ58.6°(cϭ0.14, MeOH).
1 H-and 13 C-NMR (CD 3 OD) data of 3 are shown in Table 2 .
Acid Hydrolysis of Compounds 1-3 A solution of compounds (1-3) (each 8 mg) in MeOH (5 ml) containing 1 N HCl (4 ml) was refluxed for 4 h, Assay Lipoxygenase Inhibition Lipoxygenase-inhibiting activity was conveniently measured by slightly modifying the spectrometric method developed by Tappel. 16) Lipoxygenase (1.13.11.12) type I-B and linoleic acid were purchased from Sigma (St. Louis, MO, U.S.A.). All other chemicals were of analytical grade. The reaction mixture contained 160 ml of sodium phosphate buffer (100 mM, pH 8.0), 10 ml of test compound solution and 20 ml of lipoxygenase solution were mixed and incubated for 10 min. at 25°C. The reaction was then initiated by the addition of 10 ml linoleic acid (substrate) solution, with the formation of (9Z,11E)-(13S)-13-hydroperoxyoctadeca-9,11-dienoate. The change of absorbance at 234 nm was followed for 6 min. Test compounds and the control were dissolved in methanol. All the reactions were performed in triplicate in 96-well micro-plate in SpectraMax 384plus (Molecular Devices, U.S.A.). The IC 50 values were then calculated using the EZ-Fit Enzyme kinetics program (Perrella Scientific Inc., Amherst, U.S.A.). The percentage (%) inhibition was calculated as follows; (EϪS)/Eϫ100, where E is the activity of the enzyme without test compound and S is the activity of enzyme with test compound.
